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18 UNEVALUATED INFORMATION

The ngrapha 11sted below can de obtained from Graphice Register

i CIA Phoico ates ¥ aumber. The text concerns technical innovations
and reforms in the iron and steel industry including the Chicom-deve loped
top blown cxypem. furnace method at Shih-ching-shan iron and Steel Plant
and the fuel Ladaision sethod of the blast furnace at An-shan, Also
included 1is ioforemston on improved products such as stainless steel,

* aold rolled plates, and low alloy steels. The texts are unedited trans-
lations of the publications cilted above and are om file i1 the CIA Library.
They are unclassified when detached from the report.

1A Photo Mgessiop No.:

1058460 : Shih-ching~shan Ircn and Steel Plant
(39 $5N 116 O9E)
Ingot being poured into oxygen blow-up
revolving furnace No. 1 at the new
Oxygen Blow-Up Revolving Furnace Steel
Mili, Pei-ching.

1077261 Shang-hai Iron and 1 Plant No. i
(31 21N 121 29E)
Workers under the recently installed
electric fans in the open hearth turnace
shop. An anti-heat temperature lusering
device was installed before summer.

1077254 An-shan Iron and Steel Piant (41 08N 122 59E)

olTection device installec in Sinter- 25X
ing Shop No. 2. Device reducec the volume
of ashes being discharged thraous . the
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snokestack from 10,000~19,000mg pex cubie
swirr to about 500mg per cubic meter,

Heavy steel rails being processed by
finishing department of Rolliing Mill.

Oa-the- job training in Pipe Casting Plant.
New coking oven at #5 Coking Plant.

New low ailoy high strength ateel produced
by large Rolling Miil.

Testing new steel making process {im open
hearth furnace.

New Ore Dressing Plant at An-shan Iron &
Steel Plant.

No. 3 Steel Plant of An-shan iron and Steel
Plant..

Large diameter seamless tubes mass produced
at An-shar.

Alloy square steel fur large bridges manu-
factured in the Large Rolling Mill.

Seawless .ube Plant.

L ohun Cherdeal Slant (L1 SIN 123 53E)

New Cuowre o L

.han Lron anid 3tee! Plant (30 38N 116 27E)

in coke oven,

Iff:\:'ﬂm; Tron and Steci Tlant (40 19N 109 4BE)

Coke ovun 0. 3. fios piant has 65 cn wbers
and produces 450-500, 600 toas pey yRav.

Hsin-feng ( & UaN 114 12E) Hsin-leng oo~
cesging Pin 't
Rolliny briage devis:d by worke
performs o zcatinuous operaticn of ju.1ing
hot rolling and ccld roiling slleys . ternately.

re wabel

Materials produced by gediwn temperature
rolling of alumirum alloy.

Shang-hai (31 14N 12} 28R)

Heat treatment of cold voll silicon steel
by continuous furnace developed at the
shang-hai Iron and steel Inatitute. The
wagnetic, {nsulating, voltage prooiing
characteristics of the cold rell silicon
steel have equaled ox surpassed those of
western products.

for shipping.

_ ghungciing Tron sod Stesl Plant (29 29N 105 308) ]
Vg, i ! : S
teel plate ing losded into freight cara .
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RECENT IRON AND STREL INDUUTRY IN COM UHIST CHIMA

Commmnist Chima started its third § year plun fer the iren ant
steal industry after undergeing an adjustment 1o siad aiace L9EL. e
uctivity,

entire iren and stesl industry in China has wadm zdvance in prod
quality and types ef preducta. The Peiping 'CMA of 1S Juas reperire Lrat

steel, steel muterials and plr irens preduced during Jamuary threugh “ay
of 1766 far surpass these preduced during the sams psried lagt yerur. Lhe
preduction of iren and steel during 1966 hus imprevsd each mepth u.& voe
types of steel materials tetalling ever 250 have been s.ccessfully test
Y tem=

mamufactured. Mest of the test manufactured materials are of hig

perature resisting, high pressurs resisting and lew preesure resising

SRV

materials. Ameng them are steel fer high pressure raceptacles, w

APV

can resist several hunired atmespheric pressurc,necced fer peir

chemical industries; high f\eat resisting materisls fer ranufactus:

internal cembustisn engines and turbines anc Tew heac reristin e inle
fer manufacture of large exygen gas facilitie:. The oroductien ef Tervpe
Quantity ef steel materials has mece Comawwist Chim sell gufficinrnt and

thus destreyed the bleckade of China fermed hy imweriaiaizm and Yeo.sienlim.

Anshan Iren and Steel Company

The quantity and quality ef iiterials mroduced by .he Anshan iron
and Stesl Company |hereafter refo-red te as Anshan Steel] have greatly
impreved and the cest ef preducti:1 has besn lsworad ceysiderably (NCHA

29 June 66). It is said that the smount sf funls of7. >l te the state by

-
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the Anshan Steel during the entire yoar ef 1964 is equivalent to tle

ameunt required te build ninety chemical fertilizer plants ef 100,000

ten capacity {per annun] (NCNA 28 April), but the ameunt of materials

produced during the first five months of 1966 i3 enough te build 50,000

"Chieh~fang" brand trucks and the funds set aside for the State is equal

te the ameunt needed fer the censtruction ef over 40 large size blast

furnaces (NCNA 29 June)s An averags of 1.3 new product was preduced

each day during 1965 but the average has visen te 2,1 and the amount of

new preducts test preduced successfully during 1965 has already doubled

from last year..

i . " steel materials during the sirst quarter ei 1966

has gene 8% beyond the plans of the Anshan Steel and the production of

steel ingets, cokes, fireproof materials and steel tubes has surpassed

the target. An iren ere productien is 15% greater for the same peried

ef last year.

Anshan Steol preduced ever S million tens in 1959 after tte basic

censtructien of the cempany was cempleted. Steel inget preduction reached

L, millien tens. After the "adjustment poried” frem 1961 to 1965, impreve-

ment in facilities was mads te further impreve the preductien capacity.

During the "adjustsent peried; which began in 1961, an emphasis was

placed en the sewrco of raw mterials. A censtructien of twe ‘ia-ku~ahan
4iren ore mines, an iren ers mine fer epen-hearth {urnace and a magnesite
mine was carriod eut. DY 1963, twelve new mines including these given

wers established. Sema new plants ware included ameng the new conshruc=
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tsien which mde pessidle te dnclude products such as sheet metals.

- During 1965, an iren &re erushing plant at Yenech'ien~shan iren
sre mine, sintering and pifting facilitise st‘ Tung-an-shan Sintering Plark,
«n soid-alinli vesh shep and & large sxygen ststien were corpleted. The
cespletien of uxén facilitisz s & great significance. For axampls,
a mechanised ere orusher is capeble ef crushing 60 tens ef ores in twe
ainates which inpreves the preductien capsbility. The exygen maker at
the exygen statien is sble te separate sxygen frem nitregen by freezing the
ai> at =170° C. In ether werds, a basic cenditden required fer the epen
hoarth exygen methed of stesl making has been established at the Anshan
Steel.

Furthermore, the Anshan Stoél used the most medsrn techniques in
renevating the large blast furnaces Ne.l, Ne.7, No.9 and Ne. 10 during
1965. Instesd of lining the bettem ef each blast furnace with fire-bricks,
high heat resisting- cerresien resisting carben bricks were used and the
aides were fitted with ceeling linings. New autemetic detocters te detoct
cerrssien and burning threugh have been installed at the bettems ef these
furnsces. Hot-air furnsces, which have a direct bearing en the produc-
tien inc vase ef blast furnaces and on the censumplien of cekes, have alse
undergene renovatien with medern techniques. The results have been great.
For axample, ths het-air temperaturs st Ne.9 blast furnace after the rene-
vatien has buen increased te 1230° C.

Many new techniwues and facilities have been introduced at tha Anshan

Steel. A new relling technique used :° Cooc ey ineressed
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the preductien capacity by 20% (NCNA 10 April 1966). The water ceeling

methad used in heating furnace, epen hearth furnace and blast furnace is
being replaced by a vaperizatien coeling system. 1t is calculated that

4f +he entirs furnaces ir Anshan Steel were te be cenverted te the vaper-
izatien system, a saving ef 110,000 tens ef ceal each year, and a reduct-
jon of 19 beilers ar2 10L beilermen can be realized. The stoum produced
by the vaperizatien ceeling methed is used in manufacturing precesses and
in hemes. A. She present time, all epen hearth furnaces, part of the small
and medium size relling furnaces at the Anshan Steel have been cenverted te
the 7aperization ne' >z’ ~est en use of this system en blade epening of
blast furnace has been gen-.cally cempleted. A cenversien te the vaperi-

zatien system can be dene guite reasenably and the results are geod. The

entire expenses can be recovered in a shert time and the life ef the ceol-
ing facilities can be erxtended. At the same tirme, the qualily ef oreducte
has been impreved. The Anshan Steel is alse conducting tests en the uwe
of het air blewing instead ef & gas in sintering, en product.an off certain
steel alleys, which were fermerly preduced enly by &n electric furnace,
threugh an epen hearth furnace, en develepment of naw techniquex te cenie-
lidate 8 precesses used in steel tube c.sting plant Inle a siryle apera-
tion and en develepment ef 2 dry magnetic ere separating plont {NCNA &©

April 1966).

Chungking Iren ind St 1 Cempany

There has been ceiparatively many re.® en Chungting Iren and Steel
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Compary (beresfter referred te as the Cempany), which indicates that the
Cempany preduced results werthy ef special mentiening. The NCNA of ) May
reperted that Company preduced 32 new steel preducts during the first
quartsr ef 1966, The new preducts include alley structurs steel plates
_apd seamless alley steel tubes {er petrolenm cracking facilities, various
het relled stecls, superier grade steel materials, speciel type steel

pipes and special steel plates which were net preduccd in Cem:unist China.

A T

The Cempany net enly succecded in test manufacture of two naw types ef

alley structure steel plates fer KURAMAI [ptonetic) oil fislds in Sinkiarg,

but alse new materiale vital te the mamfacturs ef turbines and alse for

o

ceal gas blewing facilities used in metallurgical, chemical and mining

oA g

industries. The mass preductien of the new stcel msterials selvod Lue

: nrgent need fer ceal gas blewing facilities a% 17 industries and enter-
b prises threugheut the ceuntry. The Company alse started on a mass pred-
uction of stesl materials fer agriculturz) use frem this year. Thogse ma=-
& terials include steel plates, die ateel and seamless stecl tubes for va-
rieus agricultursl machineries and equipmemt. After reallzing the volie
of hexagenal steel isrs fer excavatien ef meuntains ard fer drilling in
building farms, a pesitive imprevement in operaﬂv,im vos maae.
The Cempany carried out a basic constructien sn & large ecals Lo

prepare for preductien during the "adjustuent periza.’  The Cerpany dhary-
ei en 10 preojects te be completed by the thir: Lusamier of 1AL s e

in thess prejects are: (1) constructien of vew hime Toto Seoorinry nrwloh

racovery plant, { ) expangien el porticn o o -
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ficatiens and types ef steel fer agricaltural use, (3) expansien ef seam~
iess tube plant to include preductien ef over twenty types ef smmaller
tubes, (4) technical improvement of essentisl racilities for excavitis®,
ere dressing, crushing and precessing wt Ch'i-chlang iron Mine and (S)
expansien ef limestone and dolenite mines. It uas alse reperted that an
8,000 ten annual capacity ammeniun sulphate lotc W T oL Lrngen
»lant were cempleted in December . 1963. Acceruing te & Chinese uews=
paper of 9 Nevember 196L, the first phase of tie technical referms in
small and medium size relling plants has teer ceipleted at the Cempuiy
and the productien ef steel per heur has been increased by 104, Further~
mere, the mass preductien and quality imprevement of mere ceriplicated
special steel materials (sheet steel, T -stsel, I-3lcel, square gtedl,
channel stec].), which required difficalt ramfssturing precessed, were

mads pessible.

Shih-ching-shan Iren and Steel Company

§
Sinbe the "adjustment peried”, the Shi . ching=shan Irsu und Steel
Cempony 1 Peiping (hereafter referred te as the Cempany] las Leen making

a steady pregress. It is noted that this Cormpany expanded ihe converter

steel making plant using the exygen “unper blewing {[literal tranzlationf"
steel mauking precess,which has never been used in Conmnist Thind up e
this tise, in early wari of 196€. "his oxypen vlowing methed 18 & rew
metallurgical tachnique even {ntarnatienally. The facililles at the Con~

pany were designed, manufactured and dnstatlsd ceapletely oy tle Tinese




themselves.
During 1958 thieugh 1960, the Company oct Yo

ceke even and sintering plant inte eperatien.
of 1920 European type and the Ye.2 blast furnace of old Japanese type

3 blast furnice , Ne.3
The sld Ne.l blast furnace

were cemplately cenverted and medernized. The Neeo3 Blast furnace, which

was cepied frem a fareign type, had a tep charging epaning fer 20 tens

and had te be replaced sach year. The charging epening vas stre

of oras and cekes

ngthened

in 1963 and 4s now able te handle ever 1 millien tens

sach year and the epening which has been wec ful over two yegry 1s still

antact .
The Cempany eliminated the danger of an explesien ant

T T e o e e
— .

succeecded in
centinues blewing of pulverized ceal in blast furnacs during the ysar of

1965, The blowing has reached 3C3% ef the total fael lead ef the furhace.

Tt is s3id that this pulverized ceal blewing technique. hes net been Tully

accemplished by ether advanced natliens. e success achieved in China in=~

dicates the tep technical level China achisved in the netallurgical indus-

try. The Cempany has achieved injection of pulverigod anthracite ceil

amow.bing te -~ of the tetal fuel used ani created combustlen with cokes

in the inget steecl precees witheut causing hindrance te the nermsi eper-

atien of the blast furnace and without loss of heab. The Cempany started

the test en this injectien technique during the suwmer of 1963, Muring

+.e t st, spentaneous combustion sccurre: +wice and a miner axplesien
occurred te cause injury te some personnel. Geimnbists and de3ipn~Ts

arrived from Shanghal, Hang-chou and Nanlzing nd carried varieus resears

.
vt s e -
R
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ORDIMARY LOW ALLOY STEEL

China succesded in refining a werld's latest "erdinary lev alley steal”,
wnick will be further develeped during the third S year plan.

This new type of steel refined frem eres eof varieus metal parsgenesis
preduced abundantly in China will prebably replace the traditienal carben steel,
which helds the tep pesitien in medern iren and steel industry of the werld.
Most of the ceuntries still uses carden steel in mest ef the mechineries, tians-
portation equipment and censtructien materials and alley steel is used in small
rumber of preducts requiring special precisien and quality. The werld's carben
steel preductien is areund 907 ef the entire steel preductien. China has teen
fellewing the sams pattern; hewever, the heavier, more breakable, rere suscep-
tible te cerresien and less durable carben steel cees nel meet the dermand of the
Chinese poeple's ecenemic develeprent. Therefere, they decided to treik away
frem *'= "western sphere ef influence” and started en a great ravel.tien of the
Chinese iren and steel industry. The new "erdiniry lew w'ley sterl’ is the rre-
duct ef this revelutien.

Many Others Eeing
A. 1) Types Feing Re fined ard/Test Mamufactured

Accerding te the Peiping NCNA ef § february, Lalrs has =succerari in refini: g

1 different types of erdinary lew alley steel and tens ef nrw *: << ire being

tested. It statea that thase new ateel can be rafincd in &t on [T SIS
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using an endinary methed. The preductien methed ummtmwmw
used fer specisl steal. Murthermere, the cost ef preductien is cheaper, the
preductien scale can be large and the usage is as great 18 the carben steel, but
superier in atreagth, perfermance, anti-corresien, warability and lengevity. The
preducts mede eut ef sxdimary lew alley stesl eutlast preducts ef carben steel by
30 te 1001, In seme ceses, this lew alley steel can oo substituted fer nickel-
chrens alldy steel.

A large use ef erdinary lew alley steel in China during the past few years
M only revelutienised the steel preducts but alse previded an advantageus cen-
ditien in revelutienising tbe ether ecenemic areas. For axample, bridges are new
MGMWMQMIwan'y”ullﬂlmmuﬁ instesd of being
riveted. The use ef this new material cut dewn the weight and materisl and sim-
plified the censtructien werk and increased the life expectancy. The use of nuw
steel in a preductien ef high pressure centainer set capable ef preducing 50,000
tens ef synthetic ammenia a year, cut the weight ef cach set by LO%, reduce the -
eperating time by abeut LO% and lewer the cest ef preductien prepertienately.
Over 100,000,000 tens ef freight were tzansperted ever rails made ef lew alley
steel but shewed little wear and the life expectgncy of these rails is esti-
sated te be twe te three times lenger. A televisien tewer in Canten is 200
meters high and is built eut ef lew alloy s%eel which resultel in the caving eof
20% in materials.

In sdditien, erdimary low alley steel is being used in transpertatien,
machineries, chemistry, petreleum and buildings. It is said thai the quality ef

lecemetives and ether relling stecks, etean geing vessels, sutemebilcs, traciers,




Rz agever i TR

presswrised cemtainere, pewer statien facilities and larpe scale esmstruction

sateriale is very gesd.

B, Uss of P netic Matal Ores Expands

There is grest premise in use of erdinary low uﬁ.lo_v steel in China. The
NCHA of 9 Februe.. L. WA large quantity of varieus tyres of metal parage-~
nesis eres and alleying reseurces were discoversd an¢ are veing develeped. This
will previde an abundant supply fer the future large scale dovelopment of erdi-
pary lew alley steel."

In regards te various paragensis eres of China, a fereiza nstalloriiat ence
said that these are cemplicated and hard to refine. Kowaver, the Chinesc iren
and stael werkers, while studying Mae's Verks, urderstoed the phrase ndigadvan~
tagsous elements can be changed te advantageeus elements" and carried eut re-
peated researches and tests while werking and finally evercame the difficulty of
refining the paragenesis eres. A read epened oy the Criness te utillze fully the
abundant parageneszis ore resources is hisghly appraised &3 tringing abeut an advan-
tagesus cenditien in premeting ngreater, faster ani mwrd aplonddd” diicluynent of
iren and steel industry of China, in estgblishinc; China's ewn series of iven and
steel preducts and in incressing er even surpassing the werld standard in tyi3

and quality ef stee) preducts.

C. Over 170 Steel Materials at Anshan Stecl -ompary

Anshan Steel Company, 2 largest steel mill in Cuing, bas shown eepecally

goed results 4n the refining of low alley stoele Durdtge L0600, Anohan Lt g
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Cospary designed and peedused ever LOO nev stesl mterials. Of thess, 170 are
streng now materials mede eud o loew alleys. These now lew alley stesl materials
are refined by liixing allaying slemsnts, such as silicen, mangeness, beres, and
rare sarth inte an erdimary carben steel. An additien of alleying elements causes
change ia chemical cowpesitien which strengthens erdinary carben stesl e mt~
wrisls of lew and high tesperature resisting, wear resisting and sheck resisting
characteristics and said te have a better welding quality.

A medium plates plant ef Anshan Steel Cespany successfully test manufactured
lew alley stesl platee of Jws thichness fer autemsbile chasuis frames. These will
replace the Sum carben stesl used in chassis ef small jeops. The reductien in
weight affects the leading capacity and cut dewn en the cest. The werkers at &
large relling mill succesded n.un manufacture of streng low alley channel steel
in August [1965] te be used fer chassis in "Hung-ch'i” 100 type tracters because
frames buil. ~ut ef carben steel eften twist after a long use and de net have the
pulling pewer. The new alley steel increased the pulling strength by 31%. Steel
plates, I~type negl, square steel and channel steel ef low alley steel for brid-
ges are being manufactured by a relling mill and a medium size relling mill ef the
Anshan Steel Cempany. The use ef these new materials cuts down en the censtruc-
tien time and reducs the weight by 19%.

It is said that thenusber ef types ef aiiey = . ana iow aliey steel pre-

duced during January te November of 1965 deubled that ef 1960 at the Ahshan Steel

Cempany. During the first 5 year plan (1953~ 1957), the Aushan Steel Company

preduced enly a little ameunt ef alley steel with an epen hearth furmace, but

the workers respended te the demand ef peopla's ecenomic develepment, devised
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and expandsd the use ef an epem hearth furnace in the mamufacture ef alley eteel
 during the past few years. The use ef a large epen hearth furnsce is much nere '
econemical than the electrie furusce in the refining ef alloy steel, but the
centrel B¢ heat and ci..ical cempesitien of alley stesl is relstively mere dif-
ficult in an epen hearth furnacs. Hewever, the werkers threugh ua.‘uﬁnco of
enginesre frem the Instit.te ef Iron and Stesl learnsd new techniques and suc-
ceeded after many experiments. [hus evercams the difficulties, started mass

preductisn and continue te impreve the quaiity.

The Anshan Steel Cempany alse succeeded in test manufacture ef preasure
hardening equipment, a facility for prsduction ef alley steel plates. A hard-
ening precess used in the preductien ef ordinary lew alloy steel plates is te
impreve the strength, tenacity, ductility and impact fercc. In the past, the
Anshan Steel Company used vats te harden ordinary lew alloy steel manually, but

this methed requires great manpewer and the quality ef tie steel paltes cannst
be guaranteed, The new pressure hardening machine eperated by push buttens
i automatically bring heated ercinary lew alley steel plates inte the machine,

applies 100 tens of pressure with ever 1000 herse hosf shaped pressing devices

W

and temper the plates with water sheoting eut evenly and suddenly frem ever

20,000 apertures. Enginzere whe designed the machire, are all ypung men ef the

Design Department ef the A .uan Steel Cempany. Since these men were newly hired

and lacked experience, they teured areund ever ten shops including reliing and

repair sheps. A first design ef the pressure hard aing machine wie nearly come
pleted dfiter three months ef ressarch and study and finally succesded after
receiving ceoperatien ef the cencerned specialists and after rejeated tasts and

renevations.

e ST N S
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Wuhan Steel Cempany 18 new mass preducing erdinary lew alley cuprifereus
stoel with a large epen hearth furnace. A principal ere bed of this cempany
pas iren eres with relatively high cepper content. The success in refining
this cuprifereus eres opcned & way te utilize a large reseurce of cuprifereus
iren eres existing in Chims. Steel ef this preduct is atrongcr,%:ﬁmr plasti-
city, serresien resisting and has lenger 1ife expectancy amd censidered geod
for bridges, ships, relling stecks and agricultupsl machineries. These steel

materials are new being used in railreads, pebroleum industry and mechineries,
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1965 RESULTS OF COMMUNIOY CHINA'S STEEL INDUSTRY

A. S00 Wew Preducts w Test Marufactured

Cemmunist China atteined great results in steel industry during 1965.
According te Peiping NCNA despatch, Communist China schieved their produc~
tion goal for steel, pig irem, steel msterials, cokes ari iron ores one month
ahudofu!ndﬂo‘:/amcwintm“mnmm of over 500 new steel
products needed by the cewntry. )

Communist China's goal is to become self eufficient in steel preducts
soon; therefore, they have been carrying out test mmufacture of steel preducts.
During the past year, they succeeded in manuvfacture of stainless and otker high
grade steel alloys mvisg special bsat resisting, high pressrre resisting, rot
resisting and warp resisting characteristics. Some of the steel products of
last year include thick plates far high pressurc boiler used in 5,000 te 1,000
ton nitrogen fertiliser facilities, light weight channel steel for menulacture
of new type tracters, ¢eld rolled thick plates, deep drawing use celd rolled
steel plstes, nsv type propeller shaft stesl tude of tough and durable guality
for automsbile industry, "cencave" type spring fls steel, special steel alloy
thick plates for petpoleum cracking facilities, thin stoel tubes, steel pines
far bering eil well beyond 3,000 meters, spiral type oil radiater, ami extra
low earben stainless steel for vinylon mamfactiring facilities. The increase
in m irow production greatly isproved the ratio of self snfficiency in steal ¥
materials whish isproved the condstion for the realisation of their third 5 ysar
plan starting in 1966, \
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The worikere of stes] industry ispreved the quality ef their products ard
n the oase of an o » hearth stesl, the quality is al’ .iret elass ani the

They have alse achieved great results in the sdoptien snd d“:idm“ of
. upw
new techniquea, The NCNA ef 22 Dscember stated that"the advanced’oxypen inject-

- 1hg technique in converters and various injecting techniques in blast furnaces
are nov being applied in preduction. The shuet rolling mill lifts of Shan iai
No. 3 Steel Plent are being videly proprgated through other rolling mills *n
China. The coal blended coke technique developed in China is being adoptec in
various coke plants. Thuo new tachniques formed a technical foundation for
faster and better development in iren and steel industries of Chira."

B. Over 40O New Products at Anshan Steel Company

The Anshan Steel Cowpany, a largest steel plant in China, dosigned and
produced over 4OO now steel materials used for agriculturnl machines, petroleum
and ebemical industries, automobile industry, light industry anmd for newly ris-
In addition, high strength steel tube for oil drilling, steel

ing industries.
plates for high pressure container of 300 atmoopheric pressure, seamlsss tube

of lmm thisk, =.~+" plates for 10,0(C ton ocean going vessels, and materials
The company also produces in large quantity steel

for tractors and autemebiles,

of various sizes and chapes. !
Most sipnificant achievemcrt of this company was the auecsss in Loot mam=-

Thie tirs of nbtes?

facture Af over 170 types of low allcy high strenghh stesl.

in the rorufacture of t-ix «<leel,

is highly regarded tv all advanced nations.
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a small amount of anm-u—n such as silicon, manganese, boron and rare
mhmmmummmmn. The chaminsl raaction caused

by adding these olw mmcﬂmu the ordinary carbon stsel to withstand lew
and high w,' vear and shock and irproves the welding characteristies.
The nont, of %*&z reduced bocauss g€ tin all quantitr of alleying
olement used, It has boen estimated that the cost of commeditime anc fozilitisa
can bs reduced by about 208,

Communist China has bean using 6m ordinary carton steel plates in clhassis
and frawves of small sise jeeps, but has been chanred to 3Jrix pliates develonad Ty
the Anshan Steol Company. The 1eduction én tLicknes: 4 :creases the liwdin
capacity, decreasa the weight of wvehicles and also th+ zo:t of prelustics.

It is said that the use of low alley hiph strength channel steel mamufsctured
successflly by the Anshan Stesd in August 1965 in chassis and frames of tractors
increases the pulling power by 37%. Tt was discovered that the twiating of
chassis and frames of "Hung-ch'i" tractors after long use was due te inui:quite
strength of steel used; therefors, the workore of the plamt came up wilh this

ew steol material.

The steel plate and rolling mill and the mediun size rolling mill of the
Anshan Stesl Company are manufacturing lew alloy hirh strength steel plotes,

T ste~l, ¢ 1»re steel and chamel etecl for bridges. It is claired that “te
weight of hridzea has bheen reduced by 157.
The nreiuction of thim low 2lloy high strepsth ateel is small in s’ iion

to preduction of othar steel materials but the workers at Anghan Ster) wol!

contirue their efforts conducting reseirches, inereace corrodibias and ronand
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Go. Impoviweas of Pasin Sruotures and Blast Furmece st Arihan Stesl

Anether fehiesshla adcemplishment of the Anshan Stesl Company is the
complation of phnf.‘:l\ror coarse crushing of iron orec, sintering, sifting,
relling, "MMM bath" and large oxygen station. Tpese plents are now in
profuctien. A v

The iron ore erushing plant is located at Yen-ch'ien Shan iron ore mine.
Pricr to the construction of this plant, workers used to crush ores with [sledge]
hammers, but the plant is capable of crushing 60 tons of ores in two rimtes
which will increase the production many folds o

Sintering and siftirgplant was coanleted at East Anshan Sintering Plant
which indicates that tetter quality material will be fed inte tha production

of eteel materials.

The newly constructed acid-alkali bath will rerove rusts and other blamishes

from the snrface of steel mteriale te improve the quadity of steel nroluctse

A large oxygen mamufacturing mecl tre installed at owygen station converts

1izuifieq air to belou’:.'.l’!(_\“ and latsr recolve oxyyren arnd nitr-eren. Tris station
wag established to promots develommen®, of on=n hearsh oxysan ohesl noaon, Seche
niques.

Jesigning and mamfacturing of ¥ “iL hims for tbove plisba wers
out Adomastically by the Chinssa work

In additian to alev:, Lhe arshag onesl e
N

the blast fuarnaces NoJk, No. 7, Vo.§ T
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Out of the four renovated furnzces, No. 10 was ouils by the Chinese but the
other three were left vehind by the Japanese and was conaidered not able to
comply with the demands of hechnical developmsnt. However, renovation combined
with overhsuling vas carried nut last year. The bottoms of blast furnaces w¥re
lined with high temperature pasisting and snti-srosion carbon bricks inastea? of
fire-proof bricks and the entire sides have been lined with cooling liners. Tra
botions are equipped with most modern automatic checking duvices which debact
eroricn by vater at the hottom to insure safe productien. i1, is said thrat the
renoviiiv: . .<ed the 1ife of these furnaces by at least 25%.

A hot blast furnace, »r.. . has & direct relaticn= in product on increase
amd in decreass of co'tt con3 LRI of the Llast fin.ces, had besn renovated
to utilize modern tachniques. The No. 9 furnace is now able to produce 12300 ¢
cogpered te around 1000° C prier te renovation. It is =aid that guch high tem-
penture‘u rarely seen in stael industry of the world. Thre increase in mlest
temperature results in saving of about LOkg of cokss for every ton of ores re-
finad and the production has increased by 8%.

All fire resisting materials, alectrical and meci2idcal equipment usad in
the renovation of dlast furnaces were made dorestically by tie Chinese. TS C
neers of Chungking and Anshan Ferrous Metallurgical Designing Academies. who
carried out ths renovation work, not only acquired modern technical ex: riernces
but succeedsd in introducirg technical reforms 4o maay blast furnace worie=rs ef

China.

D. _Mk_i_rg_stsel Cowpony Produced 2 New Steel rolints

The Chungking Steel Company alse producen rreat recults durin 198,




The csmpany suscesded in producing L2 new steel products including composite
stataless steel plases used in manufacture of facilities for chemical end petrclenm
dndustriss. Smll ehlnn‘iviﬁcol. I steel, medium concave type {lat stesl for
mnufacture of parts for agricultural equipment, such as tractors and combines,rnd
preps for mines are also being produced.

Tro composite stainless manufactured succeasf:)ly hsve the anti-corrosion
characteristios of the alley stesl and the merits of the carbon steel, The
Manufacture of camposite stainless not only economize the use of aickel am
ohrcme bud cest much less than the ordinary stoinless stesl plates, Technical
aspects and rolling techniques used in the mamufacture of curved stecl raterizl
for mines were very difficult, but the demigners worked together with the plant
vorkers and overcame the difficulties. The compary succeeded in rolling 12 new
products sithin the one year period and these new products will go into mes«
production from 1966.

In addition, the Chungiing Steel Company mairtains z top rosition in ‘'
production of steel plates for ship building #ndi *oiers. <t al plates “rom
this plan -re shipped directly to "severil *ans™ hcllsr plonts an' oo
During the past year (1965), the acceptance rata of nlates for Lo’ -~

Lo 99.8% and the platas for chips rose to 99.867. vhich shows an Loorove wens

0.16% and 117 rospsctively over the rate 24 the hroginning of 1ha y=ir.

E. Special Resvlts Obtairs: y Vetallipmricgl Totietving o5 vednin

The metallurgical industry in Feinlng r:u

metallurgy, vare earth nodular grashite cast irs, prolorte

e I SV
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wires for insiruments and guages.

Pedping urea is making a rapid development in powder wmetallurgy. Owrr
300 new pocucts are produced. These include iren, copper, polybderum, tu.goben
and nickel powders pressed into various toarlig metsls, machine parts, fiiters,
alectronic and refrigeration elsments and into hard metels, such as diamond
metallurgical tools, ferrite materisls and “hard to ‘melt” metals. These produrnis

are being widely used in autemobiles, tracters, tertile machineries, agricul-

turel equipment and .eaguring irstruments. The oll-less tearing metsl of iron
powder metallurgy nmoducec last yuir by the Peiping T'ien-ch'iao Fowler Metul-

lugical Plant 39 now baing =57, in camfacture of close to 100 tynpes and svoci-

fications. Over 900,0CC pieces nuve been pruduzec. The prcdueiion of this type
alone saved 250 tons of Lronze lust year lpresumably Ly th: plant]. I tie past,
parts for scrapers and pumps marufactured by Peining No.l General Use Moihines
Plant were first cast the bronze andi;riachined bat bes chuan-ed to powder n~et:.1'—
lurgy. The quality of the compressed copper powder weets the speci icitlons

und the first production of 30,000 parts has alreity snved 10.8 tons of ' renze,
33,000 man hours and about 25 rilling machines.

The nodular graphite cast iron produced in Pejping is imewn for 1o lomg
life. This tweécut iron produced by adding rars eortl: elemeuts is wred for
roller at rolling mills, bearirg metals for locauotives, crank aries for auho-
robiles and parts for machinerdss used in agricultere, textile, chemical indns=-
try and medical equipment.

A rare earth high sil »n heat resisting grinder studied and tect ranufice

tured joirtly by the repiir and assembly plunt of the Pelping Fl=ctric Train




R

Company and the Ch'ing-tua University showed ne signs of wear or scridches sven

after using it for over 50 tdnes. A heat resisting grinder of high carbon steel
weuld '‘require a replisement after 20 uses. The -ast iron reller processsd wilk
mmwwmn&nmmrmmmtmntwnu 1ife of 2
reller of magnesium cast iren roll and twice the life of & cast stesl rolle

A spheroidising agemt is used in the memufacture of nodulsr graphite cast
iren, but the use of magnesiom cresated high rate of rejects becanse the cast
materials from this type of cast iron often had defects of some sorv. larther-
mors, magnesium powder put into & boiling water causes & viclent heat radiation
and 8 cloud of dust and smoke whish can be detrirental to workers' healtkh.
Fowever, the use of rare earth elements (commonly lmown for 15 lanthaniun 4 yoee
given in periodic table of Mendelev {phonetic] elsment and yttrium and scandium)
as spheroidising agent removed most of the above problems.

The Peiping Steel Thread Plant succeeded in producing electric resistance
parts of iron, chroms and aluminum for remote control and remote measuring.
The product i3 =lmost invisible to the naked eves but poszsess & high electric
resistance rate and is very sensitive. This i» also used in measuvring devices,
medical facilities and corsunicatlon devices. ‘nt too many countries are able
to produce such a fine product.

The Peiping Stcel Thread Plant ix made up of former 16 rope facteries started
to rontribute toward meeting the demand of the mation in 17°8 and succes.sc in the
mamufacture of i n-chrome-aluminum procuct 4 1061, The plant te-t coonfoctTen

112 items during 1°#7.
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}‘HC’!‘GS AND FRATURFS OF CHI NEEIVUSTL

Part 1I, No. 50

Recent Technical Reforms in Communist China's
Iron and Steel Industry

Conmmunist China's iron and steel industry is again attaining steady
resuits this year. Iron and steel production fiyzures have not beon
annoanced since 1961 and they were not announced this year but, :rcording
to a NCNA cable from Peking dated 23 July, over 280 varieties of new
steel marerials were successfully trial manufactured by the various iroa
and steel enterprises during the first half of this year (January through
the end of June)., The Chicom iron and stec] industry has been exerting f
utmost efforts in recent years on oiversification und the trial meanfas
of new iron and steel products. Accordiny!y, her seii-sufficiency rat
steel materials is rising steadily. The steel materials successtully
trial manufactured this year included over 30 wv: jeties of special pors
steel materials needed for chemical fiber mann fac teeing plantsy oodd et
steel sheets, wide cold-strip steel sheets and ¢ - st
needed for manufacturing new model automobiles v’ it oo H
pipe needed to dig over 3,000-meter decp oLl wells; P2 chiok
pressure steel plates necded for laige ni'ropencn, sriticor g
and large power generation equipment; and ool oo i
complex and advanced techniques. These steed mid fhees
Communist China's self-sufficiency rate a step hinne:
self-sufficiency rate of 95 percent.

The An-shan Iron and Steel Corporation, which is the
steel eaterprise in Communist China, excevded its
steel materials, steel ingots and pig iron for
Czlculating in terms of average production stuaudo.
increases for this corporation compared te its prooo.
4th quarter of last year was 8.8% in steel matoeria s,
and 16,2% in pig iron,

The above results cannot be separates from i
being rigorously advanced in Communist Chinu's i:on

These techinical reforms are not limited to the iren

Taking the form of 4 mass movement, they cre beir

scale in various areas of production including

to compar<, learn, overtake and support. Durir

example, the workers of the Am-shan Iron and Steel N
over 10,000 technical reforms and technical revelooion prop o
of them were implemented. The Wuhan Iren and Stecl Corporatic
the sccond largest iron and steel combince in o ot China,
implemented over 250 reforms to Incroen

furnaces 5-10 percent and to more than &

open-heartnh furnaces, These techuica:

extensively in ali the other iron and -

The major and vital technical reforms the

production in Communist Chira arc as fot
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m to » NCNA An-shan cable dated 18 July, ~he various blast
e of the Ap-shen Trem and Steel Corporarion have been employing &
foel injection rechnique since April of this yeat. Coke is the principal
1 dedng used b, *tec blast fyrnaces for smelting pig iron. Since the
‘fajection of 1iquld 0. gaseous fuel would result in huge savings of coke
‘nd raise the prodic‘ion capacity of the blast furnaces, the nations
throughout the world possessing highly developed iron and steel industries
aze extremely interested in this new technique. Various types of fuel can
wpe” {njected into the ‘blast furnaces i.e., heavy oil, natural gss, coal dust
or 4 mixture of cosl dust and heavy oil; the fuels being used by the
An-shan Iron and Steel Corporation are heavy oil and tar ofl.

Ta 1963, the Am-shan Iron and Steel Corporation began testing “and
exporimenting with the new techniques in fuel injection. It began fnjecting
heavy oil in Blast Furnace ¥o, 1, trial injecting tar oil in Blast Furnace
¥o. 2 s00n theresfter, and succeeded in both attempts. On the basis of
these oxy wces, the An-shan Iron and Steel Corporation mobilized its
workers and dispatchid them to neighboring iron and steel enterprises to
propagate the use of fuel injection in blast furnaces.

The adiption of fusl injéction has resulted in a huge decrease in
the coasumption of coke at the An-shan Iron and Steel Corporation. According
to calewlations, of the vartous factors contributing to the decrease in
the sonsumptiog of coke, fuel injection accounts for about 40 percent.
The decrease in the consumption of coke reportedly saves 170,000 tons of
coke per yssr and lowers operating costs more than 4,000,000 yuan (about
600,000,000 yen). Since the sulphur content of heavy oii and tar oil is
less than the $ulphur content of coke, the sulphur content of the pig irom
is reduced substantfally, resulting in an overall improvement in the quality
of the steel, Fuel injection is also extremely profitable because it
equalizes the temperature within the blast furnace, lmproves the technical
conditions for the operation of the blast furnace, prolongs the life ex-
péctancy of the furnaces, produces good quality products and guarantecs

security.

Installation of a Simple Steam Collection Device at the An-shan Iron ana
Steel Corporation

in Pebrua ~f this year, a simple steam collection device was f{n-
stalled on one ot the bloom heating furmes of the medium-size rolling
mill of the An-shan Iron and Steel Corporation. This device is capable of
collecting four tons of steam per hour. This steam attains a pressure of
3.5 times atmospheric pressure, which is sufficient to satisfy all tic needs
of the mill including the coal gas producer, the steel material acid tank,
the mess hall and room heating.

The thermal energy dissipated monthly by the 7~unit cooling water
pipes of the two bloom heating furnaces of the medium-size rolling mill of

'.v,,.,_ ’ 5 : . . ,
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the An-shan Iron and Steel Corporation ts equivalent to the thermal capacity
gonerated by over 1,000 tons of coal. Noting the steam being dissipated
from the cooling water flowing out from the bloom heating furnaces, the
workers began giving thought to a mathod for collecting and utilizing this
untapped source of energy. After a series of experiments by the workers,
technicians and aadve of this medium-size rolling mill, they guccessfully
drafted a blueprint for this simple steam collection device durlng the
firat quarter of last year. They were aided in this technical reform by
funds and technicians provided by the leaders of the An-shan Ivon and
Steel Corporation, Finelly, in February of this yvar, after a 5-month
effort, this steam collecticn device was installed on one of the H1om
heating furnaces,

The technique of collecting the steam from the coolipuy systen ot the
bloom heating furnace, which is commonly referrvd to as tyaper cooling',
Is a new technique that began appearing throughout the world this past
ten-odd years ago. A number of industrially developed countrivs are ox =
tremely interested in this technique becasuc it permits the collection
and usc of this huge volume of wasted steam for production and 1ive ! thood
n «ds; it also curtails the need for special steam generation equiprnent
and manpower, The successful adaptaticn of Yyapor cooling' by the red Lum
size rolling mill oi the An-shan 1' 0 oad steel Covporatisn 1 bein not: o
with interest becasue it heralds the adoption of thiw no b Lhafgue by
Comuunist China.

According to the officers and cadre of this medium size elling milli,
the merits of steam collection arc as follows:

1. Huge savings in auxiliary equipment and maintenance costs, By
collecting steam from the bloom heating furrace, this rolling mitl has
been able to suspend the operation of its two steam genevation beilers;
prepavations avre under way to divert them ¢lsewhere. By adopting vapor
cooling for the other bloom heating furnace, this rolling mit will be
able to eliminate its entire cooling water heat radiation equipmeni =

water tower, resarvoir, pump and cold water stand, Thus, i1 the coustiuction

of rolling mills hereafter, invaluable experience has heen saiuncd whoereby
there will be little or no need to construct stcam bollers and ne need to
construct cooling water heat radiation equipment.

2. Savings in manpower, water, coal and electric power, AMtor
implemeai i vapor cooling, this rolling mill realized savines consisting
of 15 workii1s, and aver 800,000 tons of water and 5,000 tens ot Diyhepra
coal per year,

3. Steam collection lz beneficial for cxtending the trre of the
equipment for cooling bloom heating Ffurnaces and for raising the guati
of steel materials.

Morcover, from the experiences of this modiom size vo! dn mill,
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* technical sppects of this vapor cooling equipment is not very complicated,
1¢ does not requirve a large investment, its construction period is short,
. {t does not vequive special materials and its total investments can be
redovered in an extremely short period. This medium eige rolling mill
recovered its total investmsats of 33,000 yuan (about $,000,000 yen) in
merely two wouths and is boglaning to ahow a profit of 253,C00 yuan
(3,750,000 yen) per month.

The mediws-sise wteel shoat plant, the small-size rolling mill,
the pipe welding plamt, etc. of the An-shan Iron and Steel Corporation
are actively engaged in the {mplementation of this new technique. Some
are designing fixtures and some are already in operation.

An-ghan Iron and §§‘!L gom;atlon't Resincered Ore Measuring Instrument
and Hydraulic Spinoer for Dressing Ore

Extremely notewarthy are the An-shan Iron and Steel Corporation’s two
major innovations to reise the quality o sintercd ore and dressed ore.

The innovation for raising the quality of sintered ore, called the
wresintered ore measuring instrument”, is a measuring fnstrument which was
successfully manufactured by YANG Kuei-hua, senior gas engineer of Sinter-
ing Shop Mo, 2 of the Genersl Sintering Plant of the An-ghan Iron and
Stecel Corporation. '

In the process of producing sintered ore, small granules of ore are
produced W wist be sintered sgain before they are usable. They are
called "¢asihtersd ore” in Cowmunist China. Heretofore, the General
Sintering Plant bf the An-slian Iron and Stcel Corporation did not possess
the equipment for measuring vesintered ore. Accordingly, the quality of
the sintered ore was affected because they could not gage accurately
the amount of ore to b# resintered, The {deal method for resolving this
problem was to equip the plant with a resintered ore measuring instrument
but Communist China had never manufactured equipment of this naturc bcfore

and the Chicom technicians had checked through foreign technical data bu*
they were unable to find an appropriate method. Making up his mind to con-
struct am appropriate instrument through his own efforts, and obtaining
hints from round HINICHI (phcnetic) calculators, etc., YANG conducted a
series of experiments and, finally, after six experimeats supported by

the party organization, plant cadre and plant workers, he succeeded in
trial manufacturing this resintered ore measuring instrument.

Resintered ore messuring instrument: are attachve to four sintoriang
machines of Sintering Shop No, 2 of the Ceneral Sintcrimg Plunt of the
An-shan Iron and Steel Corporation at th. present timc. Fiftcen months
of actual production verify the fact tha! these measuring instrument. have
stabilized and raised the quality of siuterced ere to o mark Jdegree
The quality of Sintering Shep No. 2's sintored ore was ralscd from oo
95% acceptable to over 99% acceptable during the pati several year
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in April and May of this year, it attained the
acceptable,

The quality of the An-shan Iron and Stecl Corpo:atfous’s orc dresi.
was raised apprecisble due to the introduction of th 'y lvanlic spiius

Tte machinery being commonly uscd for dressing vre fo Jommwaist €
at the present time 1s the spiral separator. Th: crush.d ore fc paaicd
througt the separator and the finely ground ore )
smeltering., But this machinery welghs as much a:
is huge and bulky, and it s relatively ineffici.n:y,

orles are siele
G0 tens, e stracn e

The hydraulic spinner, & type of centrifugal separator, had been u1;.d
heretofore by Chicom irom ore and coal dressing plants cxeluslvely as a
water und dirt remover but, internationally, it had been attalning fa . ruble

result: as an ore dressing separator,
resear:1 units, the An-shan Ivon and Steel Corporation had been conduc ting
vears of experimenation and research on the use of the hydraulic spin- or
as ! fry geparator and, recently, 1t had mastered the requi-od
techoijucs.

By replacing the spira: separator with the hwydraulic spinner, 'he
An-shan Iron and Steel Corporition has been able to improve the granmular
size cf its ore dressing and to ralse its separation cfficiency abo.t 97,
This hydraulic spinner weighs merely one ton, its structur. is -imp ol
one hydraulic spinner represzucs a saving of 80,000 W) of clectric ;.
per year, Morecver, this vital innovation is availub’: to all the .o
dressing plants throughout Comnunist China.

According to an article by HO Cheng-p'ing in 'he Jon-mir Jih-pac
dated 16 August, the East An-shan Steel Mill has improved it hematite
flotation process anu made a hugh centribution to greater productio Ty
lowering its caily losses in refined ore granulcs {rom over 30 tens o
about 8 tons. Moreover, it has contributed gr¢ ity to the developss
hematite floration techniques in Commmunist China.

Whether the hydraulic spinner method is or is .. .- Sefng cmp oy
unknown,

Overall Life of Open-Hearth Furnace No. 20 of tiw An-shan fron and Soed
Corporation

The large Open-Hearth Purnace No. 20 (charie increascd from 450 Leis
to 440 tons in April 1959) of Steel Mill No. 3 of the An-shan Lror . ad
Steel Corporation has begn operating its throat, front and rear wells
and mouth continuously fox 20 months to set an overull furnace-life ceoord
totaling 1,210 runs. ‘lh:.s sy alao be called amyor technical innovation,

S s . - e

With the support of related s 'verific
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5 - Owerall furnece 1ife must includa, {n addition to the throat of the
- furasce, its froat and rear valls, {ts mouth, its sediment

roem and its regeneration roam, From 9 September 1963, when Open-Haarth
epaired snd veturned to gervice, through 8 May cf

®o. 20 was partially r

this year, its technical and economic {ndices - fire-proof material, fuel
consusption, coefficient of utilization, rate of operation, smelting time,
etc., - have attained the top level among the similar type open-hearth
furneces in Commnist China. Yor exssple, its coefficient of utilization
(tons of stesl manufactured in 24 hours per { m? furnace floor) rose to
9,26 tons, 1.29 tons higher than the previous period. It consumed 7.07 Kg
of wagnesiun fire-proofing material per ton of manufactured steel, which

is the lowest record in the consumption of magnes ium fire-proofing material
since the inception of this mill., The rate of operation rose to 92.7%,
which is 2.95% higher than the previous period. Thus, during this period,
this open-hearth furnace exceeded its production goal by cver 35,100 tons

of quallty steel.

In .ength of continuous gervice and number of smelting runs, the
record of this open-hearth furnace and its various components is unprec
in the history of steel manufacturing in Communist China and unique in the
history of steel manufacturing throughout the world. In the future revelop=
ment of the overall life of Chicom furnaces and their components, the ex-

periences gained from Open-Hearth Furnace No. 20 arc expected to be n-
valuable. For this reason, many of the workers from other open-hearrh
furnaces are being dispatched to Open-Hearth Furnace No. 20 to study its

advanced techniques.

edented
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n_Blow-Up Steel Manufacturing Method, Btc.

Shih-ching-shan's Oxyge

Another advanced and notewo
employed at the newly added revolving furnace steel
of the Shih-ching-shan Iron and Steel Corporation. It is a new metallurgical
technique called the revolving furnace oxygenr blow-up steel manufacturing
method. All the machinery for this plant was designed, manufactured and
installed by Commnist China herself. The construction of this plant
represents new development in Communist China's metallurgical indvstry.

It can be said that she has gained the experience to construct additional

new and larger plants.

rthy steel manufacturing wmethod is baing
manufacturing plant

The successful trial-manufacture of a new suriace cuiter for smocthon-
ing out the gurface irregularities on steel materials anc castings by the
Shen-yang Wireless Equipment and Materials Plant has made a noteworthy
contribution to Communist China's steel materials processing techniques,
Heretofore, Communist China had been removing the surfacc irregalarities
on her steel materials and castings with S ehisels and electric grinders,
resulting in excessive waste, low eftici e Santey
the quality of the workmanship. But this s o
coal gus or acetylene, makes it possibic

i N SH ooroan ol
irregularities from various large stecl mat :
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effort, it is 20-0dd times more .efficient and it improves the quality of
the fipished product. This new surface cutter is being used on a trial
basis in a number of plants affiliated with the An-shan Lron and Steel
Corporation with favorable results.

The above represent the key technical innovations reportedly adopted
by the Chicom iron and steel industry during this year. In conclusion,
special mention must be made regarding the hugh efforts being employed and
the major results being attained in the utilization of jndustrial waste
by the three major industrial cities in Northeast China - An-shan, Fu-shun
and Shen-yang. How towilize, dispose of and convert industrial waste
to profit is one of rhe major problems coafrenting industrial production
and city construction. An-shan, Fu-shun and Shen-yang werce typical of the
initial Chicom cities to experience this probtem, From last year, they
began implementing as many as 205 major and minor projects dealing with
the dispositisn and utilization of industrial waste including the construction
of city sewage -reatment fqci*i! s, clty sewage water trunk lines for
farm irrigation, drainage for p.  ited water frem plants and mines;
gettling reservoirs, neutralizim reservoirs, recovery tow:rs and dust
removers for waste gases; brick and cement plants asing waste matter as
raw materials; and other recovery equipment. 83 of these projects have

been completed in successive intervals and they are already in operation.
In Shop No, 2 of the General Sintering Plant of the An-shan Iron and Steel
Corporation, for example, close to 100 tons of fine ore is being recovered
from soot daily.




Approved For Release 2003/12/22 : CIA-RDP78-04546A003200030007-9

catla's IIV NIXED QBIL THEORY WHICH HAS MOKE THAN
303,@39 COAL RESGURBES A3 RAV MATERIAL FOR COXKE

So-0alled coke which can be odtained with high-teuperature
oarbonigetion of eorl ia: for the most part used in the metallurgical
induastry., Especially, & great smount of coke is consumed in iron
manufacture, and coke used for iron manufactire must have especinlly
excellent quality and good quality raw materiels are necessary.
However, raw material ococel of goo® quality is not produced everywicre,
and recently there hes been caution concerning its world-wide in-
suffictency. Even in China, coal deposits ure sbundant, but com-
paratively little coke ooal has been p-ospectad until nowe horcover,
accompanying the rapid development of the wctzllurgical indusiry,
demund tor coke has daily increased, prodicing e stringency oi ruw
material coal. However, in China the for :er -ixed coal tlecry iac
been recently broken through, and various kinds ¢7 scal which nntil
now have been considered to be unusadle in coie corverizetion have
appeared on the scene and opened up a ¢rect ".ture for the
industry and thie coke industry.

Pact'ou Iron andé HSterl Company .ol

The Paottou Iron and Steel Company was built in 1957, and since
buginnine operation, it has hardly been nble to use the abunduni coal
of Inner Mongolis for coke carbonization, it: percentaze tLein; las
than 10 percent and at times not exceeding 1 percent. Depending on
the extent of change of quality in coal forrmation, there is caorl frun
the very worst pert and drown cosl to long-burning coal, gas coel,

_rich conl (hitan), coke coal, lean coal (:otan), poor ﬁoal, AL
enthracite coal. Among these, #s raw materizl coel for coke nre toe




the four kinds of gas ooal, rich oval, cok: cosl, and lep: €93
Gas ocoml i3 a kind of bdbituminous coal and contains comyar:t'v: Ly
much volatils matter, and when air is cut oiff iud it i3 heataly &
large amoant of coal gea and chemical prodncts are formeds HOWCVED,
since gas coal, at the time of osrboniva‘lorn, lves of f oogrocows N
of zas and coniranis, very many 9iender l.: i ndinal crmcrT i -

t
iused, and cince the coke breeks ensily, it 3¢ vy ownfavor Lte
iron . .ifacture, Hich coal ¢ nliv a kinl »°7 ooty b
i%s volavile wmatter i3 lower than (o coal, S R I
been heated, considerable colloidel boday 1 & wo . "

i3 strong. Yowever, since the inderendently «-n
lateral cracks, it. strength is inferior, en! ai f
easily, <his is also not ideal coke for ure in sl
matter of learn coal is very little and the ool iniual b
11ttle, and lumps of the carbonized cokr o it
few, but there is much coke powder and its =a: ..
poor, and consequently, it ceunnct be ucud ind .
faciure, Only coke coal is an ideal rav w L
produces colloidal tody of 7ood heat —esi
the lumps of coke are lerge &nd uniform, cruis -
and antiabrasive property are pood., lewevor, Truoircoy of 41 nre 0l
very great, and moreover, cince it ha: 2 : ;
it is placed independently in coke ovens,
~ovenz. Consequently, coke is macde by comuiit C
of coel at a euiteble ratio,

In the exporienwe of foreign countries, it has beewn ~oun id
up to now that coke ooal has o bYe principeilr used in mised so8l.
at least 30 percent, and that a fixed ratioc ol rich coerl, [a3 COLi,
apd lean coal, cannot be freely changed, and this marner of thinking
vas takea over in Chins, And, in Inner Monculia thore has been much
eas coal and rich coel, with very little coke cocel and even less lean
coal.

tin

e d
vith

Since most rav material coal has been . ought long distancer
from Shansi, Hopeh, ant the Northeast, the source of supply has been
unstable, the quality low, and the recovery rate of clhemical pros stz
bad and cost high, Therefore, the Metallurgical Industry Department
and the leadership of the Paotfou Iron and Steel Company had formerly
provossd to the ccke plunt establishment of conl supply soureces in
Inner Momgolia. ilovevs¥y some of the administration, leadership,
ard tochnitians of the:.poke plant were under the restraint of foreisn
joxyy and hiving had a fixed concepi for a long time
@38], 4id not leund nn ear to thie orinion.
of Shw coke plant hed a 2ifferent opluion
put 418 not succeed in shaking the forces

4oal in the Anti-¥este Movement

o3 production, economy movement
oaxe ol thc eoke plant pointed
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3= tzepeportation of coal ir oounler 0 the fund~
“of rasional utilization of nstional Fesouyees and
oo The m.ced-coal rule of foreign countries ssaerts that

“i1g pot principelly oombined in ooke 0081, good quality
ooe oapnot he nede, This rule vaa largely produced and fornulated
3 countries of sbundont odke Qo0ml resources and iz sulted to their
speaifio comditiona, snd Ry means of it, coke of good quality and low
price is mmamfactured, However, 4n countries of not vary sbundent coke
coal resources, the cost hecomes high, the production asount 15 limited,
and without fully utilising China‘s coal resouroces, develommnt of
China's irem and steol inmdustry is hindeved, In China, beged on the
atatus of China's coal Tesources situation, theve had to be & mixed=
coal rTule which corresponded to the characteristics of resources of
various places. Hovever, for this, revoluticn wal necessary, and
firet of all the ola rostriction of foreign theory had to be brokea
through. The leadership and techniciare of the coke  1-rt becane
enlightenad through studying philosophy, and breaking thro.gh the
rostrictions of foreign ibeory and setting out Crom the acturl aitua-
tion ia China, they strengthened their resolve to 3eek out a new path
for solving the probles of cosl used for coke by means of research
and scientific experimentation.

Breaking Through BExisting Theory and Increasing the yercentage
of Rich Coal snd Gas Coul

In the latter part of 1963, technicians, production nanagement,
and supply purohasing personnel of the paottou Iron and Steel Compeny
and the Anshar Coke and Kefractory Materials Design and nesearch
Institute investigated in deteil several ccal mincs of the Inner
Mongolian Autonomous Region, such as the shihkuaitzu, Leoshintarn,
Nisota, and Yaagkoleng coal mines, When they returned, tiey imrediately
began research, deternining properties of the various kinds of semples
and obtaining various data, for example, strengil and cntiabrasive
property, thickness of the colloidal layer, expansion pressurc, and
volatile zetter. "™hey also conducted carbonization exjer.ments in
seniindustrisl - . and industrial coke ovense AL e revult of whe
experiments it wa. sound that the ind res ¢f the Laoshuihuan con} in
such things as thickness of the colloidul
single=type coel carbonization were all near
that it is good quality coels Howcver,
propecty, structural streagth, and an?
- ongolian Wutangaou a3 coul wey
eh they had used until *‘hen.
Mstituting these coals? They ¢
3 According to the until then
o1 coal, Chinghsing conl, ant
vterchonc ed, Towe
d1if{ferences marely
, tqere not nlso co™
tuey discovered thint there wou &
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the three kinds of cosl, namely, that tic mmov:n’ of cotle.
whick they produce docs not vary very ainche Ll thickne s
colloidal layer of Chinghsing coal 1 21 o

and of Wutanskou coel 22 mM., and “hicknesn: nnd property o
~~lloidal laver are principal factors Getere vise RN
coking property of conle I there Io not o of -
shickness of the colluidel leyers, why nunob
from rore fag coal and les: coke cor it o Lo
experiments, they proved ithn® tle i -
ru.. coal instead of MLinghsing cote o A
with suitably increasing the Wato
coke of a definite quality could
volatile mavter of Wutangkou coal i3
combined in que.itity, recovery of ol

Yscopsnan 2o

oy o

Loodater 33 DEaE IR S
suchs {eont

inoreeses, In this way, the existin; Loon bnen Coss
coainasted in combinations cf coal uzed s oooe o won for L
roken throushe
Grasping the Mcrits of Variums pinagr o oal not in locletion

but Comprehensively

inds or coal in
ds o co 1 Were
" coal

Without 3tudying characteristicy of va.ious %
isolation, they studied interactions wien severcl Lin
classified snd combined, For exanple, the volutile matter ol
and rich coal is conparetively high, and with tne experience v
it was considered that in cascea in which much rich coal wao
ges coal could not be used, ani that if Lhnot wore not a0,
the coke would deteriorates Under the restriint of tolc
restriction, it was thought that when rich coal proluced in o
Mongolis w~a: used, not mach Innedﬁongolian ras coal could ve usec.s
Therefore, aiinough the Shihkuaitzu ccel mine is near by, sirce it
produces gas coal of inferior coking property, i*t wes not nsed very
ruch, “his time, they specificelly analyzed characteristics of the
Shihkuaitzu coal and discovered that the tl.ickness of its collnianl
body lsyer is only 12 mm., and ghat the cciing property is bad snd
the ash content too high, However, th. rict zoal ¢eposits ci the
Niasote coal mine are very large and tie thicaress of the colloidnl
body layer is generally more than 30 pme terefore, they wondered
thether if they combined the Shihkuaitzu cosl with & larpe aumount of
Xisota coel of good viscosity, mutuslly supplementing merits and .
demerits, could not good quality coke be corbonzied? After suveral
tens of experiments,.and based on ‘he actual situation, they i:i.reased
the mizture smount of Niaota corl to 2% percent and nade the Ut nruaitzu
coal ebout 15 percent, In accordance with thut, coke coal ms reduced
by 20 percent, and good quality coke coald be carbonized and tuc armount
of Shihkuaitau and Nisota coal used increased to more than twice that
used belfore,

NI

Geining Lessons from Repeated Lurceuues and Failuree
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W ¥ had seany vielseitudes of fortuns wntil they attained

M”? .i\ fires, vhen : group of persons proposed that if weak coking

- oua).preduged. as Tasung were partially used and at the same time more
rioh avel and gas coal of Inner Mongolis vere combined it would be

possidie %0 incresse the volatile matter of the coel, shorten the

transportation distance of the cosl, and deoresse the cost of acke,

the plant menagesent was dubious, However, it was learnca that another

Pland vas nizing Tatusg ocoal, and it developod that if everyone thought

it would be extremely beneficial, it would at least be tried, and in

the firat test, vhem 5 percent was mixed, coke of very good quality

was produced,’ In the second test, it wns wmade 10 percent, and indeed,

ooke of good quality wa3 produced, Since, by computation, if a 10

percent ocombination were continued more than 1,400,000 yuan could ve

saved per year, and evem with 5 vercent, more than 700,000 yuan could

be savad, the plent leadership was dclighted and had celf-confidence.

However, after tvo days, since the cormbination of gas coal frou the

Shihkusitzu coal mine was inoreased, the qurlity of coke declined,

Thereupon, the old technicsel restriction apein raiced its heud, ond

since the Tatung coal did not change to coke, they shrunk from the

diffioulty saying that it was at tires good and bad, aud therefare

useless, .

Also, when by means of a geries of experinents trey p.oved

that Leaoshihtan coel is an exccllent rich coke coal which 17 &3 20Ad

as Chinghging coal, the people were extirenely delighted, Lowuover, a

problem arose in cosl washing, That wav that the recovery

vashed coal was very low, being only sbcut 350 pescent, 7 .cnvic

of the plant went to the coslewashing work.fcp and imedinsely

down the deciaton that Laoshihten coel i3 useless ecoarre cosl, &n

that when three tons »f coal are wa hed, »nly one ton iy ovttuined,

and the cost is too high, Howevex, tie . ;.outy of the techuic

end workers thought tha’ sirce the cawse o : low resovery

vwashed coal was not clear, it was tco :arly Yo coune 10 <he d

that it was a failure, and they decided %o uunmaricze (b =

and gain lessons, This time, a3 ‘h iln

extended over seversl days, it war °

powder in Laoshihtan conl, and the.

to congeal and i3 At ti:c2a washed g

the recovery rate, .ince the cause

and techniciens discusced and analyzed !

and since the operation was iuproved, ti.

adjusted, and the congealing problen uo'w

to more then 50 percent, aud thus, Lte

was chenged from bad quality coml to ~oul

Seexing the Mixture Hatio sl Zols

Such things oceurred many tiues
of more than 200 experimentc on irom Loun-:
striction that if coke coal wa: no+ pri
could not be made, wa. fundamontally
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1964 plsn for oosl use waa madey they decided to fundamentally cease
use of Chinghsing. ooke conl and to use 4C percent InneT yongolien
coil, However, later, sinoe the cerbonization time wes reduccd be-
csuse of the medessity of inoreased iron and steel production, th.
quality of the coke sgain dropped. Encountering 8 new difiicultg,
the old restriction which had previously bh.cr veolern through agai
reised its head, and it was regretted that indced soke conl WeL tottel
and that vhen thers vas 1ittle of it, it aid not &0 well, &ng buil

the rstio of Inner Mongolian coal should not ve made highe in Svoer
to restore the quality of the coke, they incr«ased the cominavivn
ratio of coke coal to 25 percent, [TOweVeT, Laogadity of b :

did not inmprove. Upon anslysis and resenrch, ifowas Loarned atb

the principal reason the quality o7 70K: J(¥OIL€ was not thal

2% =o%e coal uzed was decreased but was "ecansi yae ccabinat.od

of Iuw + a1 and “he carbonization f erature had uot €
formed tO reqw ' norteried cun s .en time. e
combination ratio ant . oorerature of the CoLe ovesl were :

and several tens of test: nonducted, the quaiity of coxe waain

even though 40 percent Inner vongolien coal was used and, n.

only 10 percent coke coal vas used.

Amount of Inner Yongolian Coal usrd hcachesd 10 Percent

The ratio of Inmer yongolian coal hos gracually incrercad wal
bas now reached 70 percent, and the amount of coke conl used has Co-
creased to 20 percante With moe than one Yéal of practice, it Mo
Ycen demonstrated that the quality of cozc ir-do Jeoolnner vonmetien
coal has completely uet standards end iu suitable for use i
furnaces, The crush-raaistirg gtrangth of cove whic
cerned people has {ncreased eight kilograus from vefs
qualities Jetrimental tc¢ iron manufactu-e have bewn
from bcfore, and the rccovery rate of byproductr Wl
the manufecture of agriculiural chemica.s ..:s
ecoke rlant of *he Paot'on Iron and Leel 0o
locelly- produced coal, “he average tren.;-o?
nhas been reduced by more tnan 200 ¥ilor to-
portation cocts heve decreasud, coke proos
greatls lowcrede

v4xty Percent Cas Coal Ysed by’

8ince the coke plant of the Paotior - 0 7 o
succeedsd in carbonization of gOOG=fua iily "ol iy PR
rich coal and ges coel, men’ go%e wlunt s LPeaglont the o
senufacturing good-quality coke with oo ol Coay
oipal vav materialr, @or example, the L Aemta or Ui
Iron and Bteel Company and the Taiyuan (mov ond Lhesl ot
gether with using pieh conl ag a prircipol ruv meterlaly rae
mixing weak coking goal which it has Loy :lofore baui toh.o ¥
not be fundamentally used i1 oo0ke carbuninat.one  However, bt en

20008-3000 /-9




inoressed from brfore, and the anh content
nhe Wuhen 1ron and Htoel Toupans
" +

e b

o barbonised of
‘§4 a1#b less thaa inPrevious oole.
s ooke gualdfded for use in irun me nu fisture using OO
of rathep high colloidal body (denth of colloidal layex rhbovt
, the coka ylant of the Anshen lrcn aad Uteel florsany ©..0
. ont gas coal, and the quality is xuod, i i tuitanle Lov Yar

" akged blast furnsces, amd ash content 48 lower than ia prevae
o ~ghis techniosl sccomplishment in combiantion ol coal u
ocoks has very greas significanco for the developusrt ol Chiza!
and metaliurgical imdustries, Aocording 1o rough stetisties, if noxe
45 carbonized with rich coal and gas coal a3 prin ipal raW rateielo,
coal which can be used in ooke carborizatlon, n¢ enleulated with Ao
posits which are presently known. will incronie fwice ovel previo.
If to thet is added coal wkich has not bee. 2:ed in some noke Gia.
; Zzction, the raw matorial resources of Chinn's coke industry B0
[ gr atly increase.

R SR

Overcoming All-Country Irraticieli-y gl tew Combination

| . Methods

China's coke industry has for more thian the lest ten
completely based on the coal combinntion theors of forecic
Therefore, it has been considered tre* using the four
coal, rich coal, gas coal, and lean ¢oal in caruceniza®.cr
coke coal wust predominste and be mare at lenot more then
However, in Chiina, among ~oke raw i erial eos
investigated, doposits of £na curl ar: :
paratively little coke L0ale AL80,
kinds of comrl is unbalanceds Thus,
to take the long way around and have
in large quantity {rom other at ienu
the i1llogical phenomenon hng oCoUrTy
to north and nerth to sonthe. i,
devote? to thiv and <he cout of o
fac* i: -hat Ciinn's coal T o .r

of
LY

s e o i A e

Myt o Tuture i moonre: v ' A
Jinze <oit has come Lo e s
coal as principnl raw matevials,
coel from lon; di v, v AT
plant .
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sattér reatieo of ocal and has {roressed chemical industrial products,
and therefare, sgricultursl and fertilizer productior has increaceds

At present, in all principal coke plents throughout the ccurtry,
for exsmpla ooke plante cf the Paot'ou Iroxn and Steel Conpany, Shihe
ohingshan Iron and Stoel Company, Chungkins Iron end Steel Conpany,
snd the Wuhan Iron and Ste = Company, have been established coal com=
binstion experimentation stations, and ihey are continuously corducting
ocoke oarbonizatior scientific experiments and creatin, conditions for
further expansion of new kinde of use, This new road which has teen
opened up in rescurces of raw material coel vued lor coke which hed
become a bottleneck in development of the iron and steel ir’ustrico
will probably henceforth be widened more and roree




